


Error Code

73.
74.

76.

78.

79.
80.

NOTES:

PC-1500 ERRORNCODENLIST

Explanation

A command has been used in the wrong printer mode (GRAPH/TEXT).

The number of commas () in LINE or RLINE command is too large.

Note: Entry of over seven commas results in an error. Also, if the first comma is
omitted, more then six would cause an error.

For LPRINT, when the printing of calculation results cannot be done on one line
(in TEXT mode).

(1) Pen(s) are in the process of being changed.

(2) The LOW BATTERY state has not been corrected. (see Note 1)

This error occurs when, for either of these two reasons, commands that move the
pen (such as LPRINT and LINE) are not able to be executed.

The color signal hasn’t gone on. (see NOTE 2)

Low Battery. (see NOTE 3)

(1) If ERROR 78 is due to LOW BATTERY state of the printer, turn OFF the
CE-150. After recharging the printer, turn the CE-150 ON. You may now
continue.

(2) The color signal is for COLOR and goes on only when the pen comes to the
left side. When the pen is in this position, it is possible to know the number of
the present pen color position.

(3) After recharging, immediately push the PC-1500 ON key again and start opera-
tion.

(4) When error 1 appears, note the following:
Input
® To correct misinput: © To change CURSOR command to GCURSOR
10 APRINT A$ command:
10 GPRINT A$ 10 CURSOR 10
L Aischangedto G. 10 GCURSOR 10
G is inserted.
e When [G) (W] is operated for GPRINT input:

When corrected or input in the above method, the command cannot be judged by the
computer. In this case, the spelling of the command should be reinput from the beginning

by using

the alphabet keys.

The cursor makes it possible to check that the command is properly input.

(Correct input) (Incorrect input)

1—Cursor
'GPRINT A$ G PRINT AS
(=] GPRINT A'$ (=) GPRINT A$
(=) GPRINT |Al$
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E: SUGGESTIONSFEOR
EURINEHERTREADINGE

BASIC Programming

Problem Solving and Structured Programming in BASIC by Elliot Koffman and Frank
Friedman. (Addison-Wesley Publishing Co., Reading, Massachusetts), 1979.

basic BASIC by Donald M. Monro. (Winthrop Publishers, Inc. Cambridge, Massachusetts),
1978.

BASIC with Business Applications by Richard W. Lott. (John Wiley & Sons, New York, New
York), 1977.

Practical BASIC Programs edited by Lon Poole. (OSBORNE/McGraw-Hill, Berkeley, Cali-
fornia.), 1980.

General Reference

Introduction to Computers and Data Processing by Gary B. Shelley and Thomas J. Cashman.
(Anaheim Publishing Co., Fullerton, California), 1980.

Calculations are performed in accordance with the following hierarchy; expressions in
parentheses having the highest priority and logical operations having the lowest. [f two or more
operations of the same priority are found in the same expression or sub-expression, they are
evaluated from left to right.

1) Expressions in Parentheses

2) Retrieval of values from variables, TIME, P, MEM, INKEY$
3) Functions (SIN, COS, LOG, EXP, etc.)

4) Exponentiation (Example: 2A"3=2%(A"3))

5) Arithmetic Sign (+, —)

6) Multiplication, Division (X, /)

7) Addition, Subtraction (+, —)

8) Comparison Operators (<, <=, =,>=,>,<>)

9) Logical Operators (AND, OR, NOT)
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NOTES:

When both arithmetic sign and exponents are used in the same expression, the exponent is
evaluated before the sign.
Example: —5” 4 is evaluated to —625 instead of 625

"

Calculations within parentheses will be evaluated first. In expressions with several “layers
of parentheses, calculations start with the innermost pair and proceed to the outermost pair of
parentheses.

Sample Evaluation

772 +3% +/ 144/ +/ 81 + SIN (120 + 150 ) % —3

772+3% 144/ /81 + SIN (270) % -3
7 ™2+ 3x 12 / 9 + = * —3
49 + 3 X 12 / 9 + -1 X =3
49 + 36 / 9 + 3
49 + 4 +
53 it
56
(CALCULATION RANGE)
Functions Dynamic range
—1x 10" < xlogy<100/y=0,x £ 0: ERROR 39 \L
DA X (%) y=0,x>0:0
»<0,x X integer: ERROR 39
In TAN X, however, the following cases are
SIN x DEG: |x|<1 x 10" excluded.
COS x RAD: |x | <Z x10' DEG: |x|=90(2n-1)
TAN x GRAD: |x|< 4 x10' | RAD: [x[==(2n-)
GRAD: |x|=100(2n-1) (n: integer)
SlN—lX -1 é x é 1
CcOS™'x
TAN™x [x]<1x10'%
LNx -9 . 100
LOGx 1x10 <x<1x10
EXPx -1x 10'® <x S 230.2585092
Vx 0 x<1x10'®

Functions other than shown above can be calculated only when x stays within the following range.
1x10%2 [x|<1x10'®and 0
(Ex.) g~g — ERROR 39 ]

g~5 — g
(—4) ~g.5 — ERROR 39
-4 " g5 — —2

® As a rule, the error of functional calculations is less than +1 at the lowest digit of a displayed nume-
rical value (at the lowest digit of mantissa in the case of scientific notation system) within the
above calculation range.
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X COMMANDHCONMPARISON

PC:120i8 vsi PC:1500

X.1 PC-1211 Instructions Available on the PC-1500

1. Functions

ABS
ACS
ASN
ATN
COS
DEG
DMS
EXP
INT
LOG
LN
(Pl
SGN
SIN
\/— (Square Root)
TAN

~  (exponentiation)

2. Statements

AREAD
USING
CLEAR
DEGREE
END
FOR-TO-STEP
GOsuB
GOTO
GRAD
IF
INPUT
LET
MEM

3. Commands

CONT
LIST
NEW
RUN

4. Cassette Commands

CHAIN
CLOAD
CLOAD?
CSAVE
INPUT #
PRINT #

NEXT
PAUSE
PRINT
RADIAN
REM
RETURN
STOP
THEN
USING

153



X:2 COMMANDS UNIQUE"
NONTNHESRC 1500

1. Functions 3. Commands

AND (same as PC-1211)

ASC

CHR$ 4. Cassette Instructions

INKEY$

LEFT$ CHAIN

LEN CLOAD

MID$ CLOAD?

NOT CSAVE

OR INPUT #

POINT MERGE

RIGHT$ PRINT#

RND RMT OFF

STATUS RMT ON

STR$

TIME . .

oy 5. Printer Instructions
COLOR

2. Statements iy
GCURSOR

ARUN GLCURSOR

BEEP (not PC-1211) GPRINT

CLS GRAPH

CURSOR LCURSOR

GCURSOR LF

GPRINT LINE

DATA LLIST

DIM LPRINT

LOCK RLINE

ON ERROR ROTATE

ON GOSUB SORGN

ON GOTO TAB

POINT TEST

RANDOM TEXT

READ

RESTORE

TRON

TROFF

UNLOCK

WAIT
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Z. COMMANDIREFERENCE TABLE

1. Functions

Function Abbreviations Remarks
ABS AB. Absolute value
ACS AC. cos™!
AND AN. exp. AND exp. [logical And]
ASC ASC Converts characters to ASCI| code
ASC ‘‘character’”
character variable
ASN AS. sin™!
ATN AT. tan~!
CHR$ CH. Converts ASCII code to characters
CHR. CHRS$ ASCII decimal code numeric value
CcOS Ccos
DEG Converts degrees, minutes, seconds to decimal degrees
DMS DM. Converts decimal degrees to degrees, minutes, seconds
EXP EX. eX
INKEY$ INK. Character variable = INKEY$
:II:J“IEEY If a key is pushed during execution of INKEY$
> command, the ASCII character will be read into the
character variable.
INT Truncates value to integer
INT (10/3) < Display > 3
LEFT$ LEF. LEFT$ (character variable, numeric expression)
LEFT. Takes the specified number of characters from the left
side of the specified character string.
LEN LEN ‘character”
character variable
Seeks the character count of the specified character
string
LOG LO. logqg X
LN loge X
MEM M. Displays the remaining number of steps available in
ME. memory. Same as STATUS 0.
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Function

Abbreviations

Remarks

MID$ MI. MID$ (character variable, numeric exp 1, numeric
MID. exp2);
Takes character (s) from the middle of the specified
character string.
NOT NO. NOT exp. [logical Negation]
OR exp. OR exp. [logical Or]
m (Pl) Specifies ratio of circumference
(=3.141592654)
POINT POI. Returns a number which represents the pattern of
POIN. activated dots within the given column. POINT
numeric expression
RIGHTS$ RI. RIGHTS$ (character variable, numeric exp)
glgH Takes the specified number of characters from the
RIGH:I'. right side of the specified character string.
RND RN. RND expression
Command to generate random numbers
SGN SG. Signum function
SIN SI. sine
v (SQR) sQ. square root
STATUS STA. STATUS O or 1
STAT. .
STATU. (0) Number of program steps available.
(1) Number of program steps already used.
STR$ STR. STR$ numeric expression
Converts numerals to character string.
TAN TA. tan
TIME TI. (1) TIME = month, day, hour. minute, second
TIM. Time function sets month, day, hour, minute, second
(2) TIME [calls up date and time]
VAL (value) V. “character”
VA. VAL { character variable }
Converts character strings to numerals
A Powers
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2. Statements

Command Abbreviation Remarks
AREAD A. AREAD variable
(auto read) 225 When executing programs by defined keys, AREAD
AREA. enters display content into specified variables.
ARUN ARU. ARUN
(auto run) Command to automatically start program execution
when the PC1500 is switched on.
BEEP B. BEEP exp1, exp2, exp3
BEE Sound command. Turns sound generating functions
BEE. ON/OFF, specifies loudness and length of sounds.
CLEAR CL. Command to clear all data (variables)
CLE.
CLEA.
CLS (clears) Display clear command. Erases display.
CURSOR Cu. (1) CURSOR exp. (0< = exp. <= 25)
CUR. specification of starting position of display.
o (2) CURSOR
% cancels previous specification.
DATA DA. DATA exp, exp, ...
DAT. Data to be read in using the READ command
DEGREE DE. Angular mode specification.
DEG. o - .
DEGR. Degree [ ©] is designated.
DEGRE.
DIM D. (1) DIM variable name (exp)
(dimension) DI. (2) DIM variable name (exp) * exp3
(3) DIM variable name (exp1, exp2)
variable names: A, B, C$, D$, etc. ...
( ): specifies size and dimension of the array
exp3: digit space specification
END E. Program ending command
EN.
FOR F. (1) For numerical variable = exp1 to exp2
FO. Start of FOR-NEXT loop. Used in correspondence
with NEXT command.
TO (2) FOR numerical variable =exp 1 TO exp 2
STEP exp3
STEP STE. exp1: initial expression

exp2: final value
exp3: interval to increase with each loop
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Command Abbreviation Remarks
GCURSOR g((:}U Specifies display position by dot units.
(graphic GCU.R
cursor) GCU R's GCURSOR expression (0 <= expression <= 155)
GCURSb. or (&0 <= expression <= & 9B)
GOsuB GOS. expression
GOSU. GOSsuB “character”’ ’
character variable
Subroutine jump commands.
Moves execution to specified line or label.
Statements at this point are executed as a subroutine.
Used in correspondence with RETURN command.
GOTO G. Jump commands.
GO. expression
GOT. GOTO { “’character”’ }
character variable
Moves execution to specified line or label.
Displays on printer content given on display.
GPRINT GP. (1) GPRINT “0O0 OO OO ..."
(graphic GPR. (inside ** ** are hexadecimal numbers)
print) GPRI.
GPRIN. (2) GPRINT O; O; ...
(3) GPRINT &0;&0;...
GRAD GR. angular mode designation.
GRA. grad ([9]) is designated.
IF (1) IF conditional expression execution command.
(2) IF arithmetic expression execution command.
Evaluates given conditions and either moves execution
to the next line or executes command.
INPUT l. (1) INPUT variable, variable, . . .
IN. (2) INPUT *“character’’, variable, ““character”’,
INP. variable
INPU. .
(3) INPUT ““character’’; variable, ‘‘character’’;
variable
LET LE. (1) LET numeric variable = expression
(2) LET character variable = “’characters’’
(3) LET character variable = character variable.
LET follows IF commands. It can be omitted in other
cases.
LOCK LOC. Locks the MODE the computer is in.
NEXT N. NEXT numeric variable
NEX Shows the very end of the FOR-NEXT loop.

The numeric variable must be the same as the numeric
variable following the FOR command.
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Command Abbreviation Remarks
ON 0. ON ERROR GOTO expression
ERROR ER. Error trapping command.
ERR.
ERRO.
ON 0. ON expression GOSUB exp 1, exp2, exp3
GOSUB GOS. Subroutine jump command. Specifies the place to
GOSU. jump to (exp1, exp2, exp3) by the value of
expression.
ON 0. On expression GOTO exp1,exp2,exp3
GOTO G. Jump command. Specifies the place to jump to
GO. (exp 1, exp2, exp3) by the value of the expression
GOT. following ON.
OPN OP. OPN
OPN “’Device name”’
This command can be used when the PC-1500 is connected
with the CE-158 (Interface).
For details, refer to the Instruction Manual of the CE-158.
PAUSE PA. Same form as PRINT command. Displays the specified
PAU. content for about 0.85 seconds, then executes
PAUS. program.
POINT POI. POINT expression (0 <= expression <= 155)
POIN. (& 0 <= expression <= &9 B)
Reads out dot pattern of information displayed at
specified point.
ex. A =POINT 56
PRINT P. expression
PR. (1) PRINT { “character’ :
PRI. character variable
PRIN.
expression expression
(2) PRINT < “character” , { character”
character variable character
variable
expression expression
(3) PRINT { ‘“character” ;! “character”’
character variable character
variable
expression
: 2 *character’’ ?
character variable
RADIAN RAD. Angular mode designation.
RADI. Radian ([rad] ) is designated.
RADIA.
RANDOM RA. Place the seed of random numbers prior to the use of
RAN. RND commands.
RAND.
RANDO.

159




Command Abbreviation Remarks
READ REA. READ variable, variable, . . .
Data read in command. Enters data from DATA
statements into specified variables.
REM REM...document notes. ..
(remark)
Specify remarks not to be executed.
RESTORE RES. (1) RESTORE expression
REST. Changes the order of data read in by READ
RESTO. commands
RESTOR. (2) RESTORE
start at beginning of first DATA statement
RETURN RE. Return to continue execution after GOSUB
RET. statement that invoked this subroutine.
RETU.
RETUR.
STOP S. Command to halt program execution.
ST.
STO.
THEN i Defines execution command for |IF statement.
TH. Jump commands are only possible to be defined as
THE. execution commands for |F command.
expression
THEN “character’’
character variable
TRON TR. Specifies the mode to perform debugging.
(trace on) TRO.
TROFF TROF. Cancels the mode for performing debugging.
(trace off)
UNLOCK UN. Cancels LOCK mcde.
UNL.
UNLO.
UNLOC.
USING U. (1) USING “###. &8N
us. (2) USING “&&& -:-:- &&& "
UslI. (3) PRINT USING “Format”; ....
USIN. (4) USING
{5) PRINT USING;
Specifies display position by the value of the
expression.
WAIT W. WAIT expression (0 <= expression < = 65535)
WA. Specifies time duration of display when using PRINT
WAL commands.

WAIT with no argument cancels the previous specifica-
tion (duration = infinity)
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3. Commands

Command Abbreviation Remarks
CONT C. Restarts execution of programs that have been
(continue) CO. temporarily halted. Effective in the RUN mode.
CON.
LIST L: Command that performs program listing. Effective in
LI the PRO mode.
LIS.
NEW (1) NEW (2) NEW O (Effective only for PRO mode)
In the PRO mode, clears the program and all variables.
(3) NEW expression (where, expression 7 @)
In the PRO mode, the area between the first address and
the address of “‘expression—1'" is secured for machine
language area, and the remaining area for the program and
all variables is cleared.
RUN R. (1) RUN
RU. (2) RUN expression
(3) RUN ‘“character”
character variable
Effective in RUN mode.

4. Cassette Commands

Command

Abbreviation

Remarks

CHAIN

CHA.
CHAI.

Transmission commands. When used in the middle of
a program, reads in programs from the tape (transmits)
and executes the program.

(1) CHAIN “filename’’
(CHAIN-1 “filename’’)

(2) CHAIN “filename’’, expression
(CHAIN-1 “filename’’, expression)

(3) abbreviated forms of the “filename" for (1) and
(2).

CLOAD
(cassette
load)

CLO.
CLOA.

Transmission command. This command transmits
program or reserve content from the tape to the
computer memory.

(1) CLOAD
(CLOAD-1)

(2) CLOAD “filename"’
(CLOAD-1 “filename’’)
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Command Abbreviation Remarks
CLOAD? CLO.? Comparison command. This command compares the
(cassette CLOA.? program in the memory or the reserve content with the
load?) content recorded on tape.
(1) CLOAD?
(CLOAD?-1)
(2) CLOAD? ‘“filename”
(CLOAD?-1 ““filename"’)
CSAVE CS. This command records on tape the content of program
(cassette CSA. and reserve memory.
save) CSAV. (1) CSAVE
(CSAVE-1)
(2) CSAVE ‘*filename’’
(CSAVE-1 ““filename”’)
INPUT # . # Data transmission command. This command transmits
IN. # data recorded on tape into the specified variables.
INP. #
INPU. # Takes same form as PRINT # command.
MERGE MER. Transmission command. This command transmits
MERG. programs from tape to the computer. Takes same form
as CLOAD command.
In this command, previously recorded programs will be
retained as they are and programs newly read in will be
added.
PRINT# P.# Data recording command. This command records onto
PR.# tape the data stored in the PC-1500.
Eg:i\f# (1) PRINT # variable name, variable name, . ..
' (PRINT # -1, variable name, variable name. . ... )
(2) PRINT # ““filename’’; variable name, . . .
(PRINT #—1, ““filename’’; variable name, . . . )
RMT OFF RM. OF. This command cancels the remote function of REM 1
(remote off) RMTOF. terminal. (For second tape recorder)
RMT ON RM.O. This command resets the remote function of REM 1
(remote on) RMTO. terminal. (For second tape recorder)

Printer Commands

Command Abbreviation Remarks
COLOR COL. Specifies color of characters.

COLO. COLOR expression (0 <= expression <= 3)
CSIZE CSl. Specifies size of the characters to be printer.
(character csiz. CSIZE expression (1 <= expression < = 9)
size)
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Command

Abbreviation

Remarks

GLCURSOR GL. Command that moves the pen position from the
(graphic line GLC. starting point to an X, Y coordinate. Valid for
cursor) GLCU. GRAPH mode only.
GLCUR.
GLCURS. GLCURSOR (exp 1, exp2)
GLCURSO.
GRAPH GRAP. This mode is used to draw graphs and illustrations.
(graphic)
LCURSOR LCU. Moves pen to desired position on printer.
(line cursor) LCUR.
LCURS.
LCURSO.
LF Performs paper feed as far as number of line feeds
(line feed) shown by the expression.
Valid for TEXT mode only.
LF expression
LINE LIN. Line drawing commands.
Valid for GRAPH mode only.
(1) LINE (exp1, exp2)—(exp3, exp4)
(2) LINE (exp1, exp2)—(exp3, exp4), exp5, expb6
(3) LINE (exp1, exp2)—(exp3, exp4), exp5, exp6, B
expb: specifies line type
exp6: specifies color
B: specifies a box drawing
(4) LINE (exp1, exp2)—(exp3, exp4)—---
.- (exp11, exp12)
LLIST LL. List program.
LLI.
LLIS.
LPRINT LP. Prints specified content.
LPR. Valid for text mode only. Takes same form as PRINT
LPRI. commands. A
LPRIN.
RLINE RL. Command that draws lines with the pen position as the
(relative RLI. starting point.
line) RLIN. Valid for GRAPH mode only. Takes same form as
LINE commands.
ROTATE RO. Specifies direction of characters to be printed (print
(rotate) ROT. direction). Valid for GRAPH mode only.
SglﬁT ROTATE expression (0 < = expression <= 3)
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Command Abbreviation Remarks

SORGN SO. This command specifies the present pen position as the

(set origin) SOR. new starting point (point of origin). Valid for GRAPH
SORG. mode only.

TAB Specifies pen position.

Valid for TEXT mode only.
(1) TAB Expression
(2) LPRINT TAB Expression; ...

TEST TE; Color check. When executed, test draws a 5mm by
TES. 5mm square in each color.
TEXT TEX. TEXT mode specification. This mode prints characters

and numerals.

— Caution — (Refer to page 46)
This unit is capable of calculation for a mantissa of up to 12 digits. To increase accuracy, however,
the mantissa is calculated inside the unit up to 12 digits, the result of which is rounded to the
10th digit for display. For example, 5/9 and 5/9 * 9 are calculated as follows:
5/9 — 5.565555555555E-01
This is rounded to the 10th digit.
Display — 5.555555556E-01

5/9%9 — 4.99999999999E 00
This is rounded to the 10th digit.

Display —> 5.
Thus, calculatjons are carried out for mantissas of up to 12 digits. This may cause a difference
in the results of calculations when performed in succession and independently.

[Example 1] 32—9=

Successive calculation: 3 2 = 9 — —9E—11

Independent calculation: 3 (SHIFT) 2 — 9

=9 =10

Even in the IF statement, this difference may cause the program not to work as planned for any
successive calculations.

[Example 2] 10 INPUT A

20 IF A~2 >=9 THEN 50

With A = 3, 3 ~ 2 results in 8.99999999991E 00, making an |F statement
unformulated.
In this case, reprogram the calculation by using variables so that it is independent, as follows:
10 INPUT A

15B=A~2 The result of A ~ 2 is substituted for a variable, which is
20 IF B > = 9 THEN 50 used to formulate a conditional expression.

results from those calculated inside the computer.

(Power calculations are based on log x and 10%, thus tending to cause a difference in the
Al Bi=—ra105 10874

END
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SERVICE CENTER ADDRESS

SHARP ELECTRONICS CORPORATION
9 Sharp Plaza, Paramus, New Jersey 07652
(201) 265-5600

SHARP ELECTRONICS CORPORATION
6478 [-85 Norcross, Georgia 30093
(404) 448-5230

SHARP ELECTRONICS CORPORATION
430 East Plainfield Road, Countryside, Illinois 60525
(312) 242-0870

SHARP ELECTRONICS CORPORATION

Sharp Plaza

20600 South Alameda St., Carson California 90810
(213) 637-9488

SHARP ELECTRONICS CORPORATION
1205 Executive Drive, East Richardson, Texas. 75080
(214) 234-1136

NOTE: Whether or not your unit is still in warranty, you should return it together
with all peripherals, 1 if connected to or installed in the PC-1500 when the
fault condition (defect) was observed. In this way, we can verify total
system performance. Send your equipment to the closest SHARP FACTORY
SERVICE CENTER listed above:

1. Applies only to items manufactured by Sharp Electronics Corp.



SHARP ELECTRONICS CORPORATION

CORPORATE HEADQUARTERS AND EXECUTIVE OFFICES:
10 Sharp Plaza, Paramus, New Jersey 07652. Phone: (201) 265-5600
REGIONAL SALES OFFICES AND DISTRIBUTION CENTERS:
Eastern: 10 Sharp Plaza, Paramus, New Jersey 07652. Phone: (201) 265-5600
Midwest: 430 East Plainfield Road, Country Side, lllinois 60525. Phone: (312) 242-0870
Western: Sharp Plaza 20600 South Alameda St., Carson, California 80810. Phone: (213) 637-9488

Printed in Japan
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